(Exp. 12.) c. That sound can be produced by valvular reaction is proved by the second sound, which is universally admitted to be generated by smaller membranes, acted upon with inferior force, d. There are certain pathological conditions of the heart, as dilatation with attenuation, in which the first sound becomes as pure a click as the second, and is, therefore, probably due to the extension of the auricular valves and chordee tendinese alone, the feeble contractions being insufficient to produce bruit musculaire or muscular extension.
The first sound, then, according to Dr. Hope's view, is a compound sound, depending on several causes, the respective and relative influence exercised by which, in producing the modifications in its character, he thus describes:
" The valvular click gives smartness and intensity to the commencement of the first sound, and in feeble hearts, in which the sounds of extension and of bruit musculaire are absent, the click alone is heard, causing the first sound to be identical in quality with the second. This occurs, for instance, in dilatation with attenuation.
The sound of muscular extension superadds bluntness and loudness to the valvular click, and is probably a principal cause of the extraordinary intensity of the first sound, often observed in violent palpitation. The bruit musculaire forms a gradually diminishing prolongation of the sound to the end of the act of contraction ; but when the heart acts feebly, either from disease or from mere temporary exhaustion or faintness, the bruit musculaire may be partially or wholly absent." (p. 63.) This is all very ingenious; but it does not carry complete conviction to our minds any more than the explanation of Dr. Williams, which we shall [Oct. here also introduce, in order that our was the best proof that we could have, that the muscular contraction of the heart produced systolic sound, for we had the heart out of the body, without its blood, without valvular action, lying on the table, or on my hand, and its contractions were still accompanied with a sound, weak, indeed, but in character resembling its natural first sound. The walls of the ventricles appear to be peculiarly calculated to generate sound; their flaccid state when relaxed, the fineness of their fibres, and the harmony with which they suddenly contract on their contents, and become almost as hard as a stone (as we can feel in the living heart ofj a stunned animal), fulfil the conditions best calculated for the production of sound. ' The commencement of the systole, producing the tightening of the auricular valves, and thereby completing the resistance of the body of blood on which the contracting fibres have to act, is naturally its loudest part, and often has a flapping character; that which continues after is more dull, and is prolonged according to the quantity of blood to be expelled, and the continued strength of the contraction."* The London Committee, after Magendie, have admitted the impulse of the apex against the thoracic parietes, as an occasional source of augmentation to the first sound. Dr 
